Animal models in epigenetic research: institutional animal care and use committee considerations across the lifespan.
The rapid expansion and evolution of epigenetics as a core scientific discipline have raised new questions about how endogenous and environmental factors can inform the mechanisms through which biological form and function are regulated. Existing and proposed animal models used for epigenetic research have targeted a myriad of health and disease endpoints that may be acute, chronic, and transgenerational in nature. Initiating events and outcomes may extend across the entire lifespan to elicit unanticipated phenotypes that are of particular concern to institutional animal care and use committees (IACUCs). The dynamics and plasticity of epigenetic mechanisms produce effects and consequences that are manifest differentially within discreet spatial and temporal contexts, including prenatal development, stem cells, assisted reproductive technologies, production of sexual dimorphisms, senescence, and others. Many dietary and nutritional interventions have also been shown to have a significant impact on biological functions and disease susceptibilities through altered epigenetic programming. The environmental, chemical, toxic, therapeutic, and psychosocial stressors used in animal studies to elicit epigenetic changes can become extreme and should raise IACUC concerns for the well-being and proper care of all research animals involved. Epigenetics research is rapidly becoming an integral part of the search for mechanisms in every major area of biomedical and behavioral research and will foster the continued development of new animal models. From the IACUC perspective, care must be taken to acknowledge the particular needs and concerns created by superimposition of epigenetic mechanisms over diverse fields of investigation to ensure the proper care and use of animals without impeding scientific progress.